Influences of excipients on in vitro release and in vivo performance of tetanus toxoid loaded polymer particles.
Protein instability during microencapsulation has been one of the major hurdles of biodegradable polymer particles-based vaccine delivery systems. In the present work, effect of serum albumin, sucrose and sodium bicarbonate on surface morphology, entrapment efficiency, in vitro release and in vivo performance tetanus toxoid (TT) loaded PLA particles were investigated. Use of serum albumin as well as high concentration of protein antigen ( approximately 60mg/ml) helped in protecting the immunoreactivity of the antigen during primary emulsification step of particle formulation. Incorporation of sucrose in the internal aqueous phase led to the reduction in encapsulation efficiency of TT from 43.8+/-4.3% to 27.3+/-3.6% in PLA particles and resulted with formation of particles having irregular surface characteristics. Addition of sodium bicarbonate along with sucrose during primary emulsion led to slight improvement in encapsulation efficiency of TT (34.3+/-3.2%) but affected the in vivo performance in terms of serum anti-TT antibody titers from single point immunization. Restoration of osmotic balance by adding equivalent amount of sucrose in external aqueous phase helped in preventing multiple emulsion instability and subsequently improved the encapsulation efficiency of TT to 63.1+/-4.2%. Maximum entrapment efficiency of TT up to 69.2+/-5.1% was achieved when serum albumin, sucrose and sodium bicarbonate were used in internal aqueous phase and sucrose was used in the external aqueous phase. Polymer particles entrapping tetanus toxoid along with optimal stabilizers showed burst release of immunoreactive antigen (>40% in early period) and elicited high and sustained anti-TT antibody titers from single point intramuscular immunization. Anti-TT antibody titers were further enhanced upon immunization of admixture of PLA particles and alum. Choice and use of stabilizers during particle formulation thus need careful considerations not only to protect the immunoreactivity of the antigen, but also to produce stable, uniform particles for optimal in vivo performances.